Objectives-To investigate the incidence of allergy to laboratory animals (ALA) during the first two years of employment, and to study the effect on ALA of atopy and sensitisation. Methods-A follow up prospective study of ALA at the Zeneca (formerly ICI) Research Laboratories. Results-The incidence of the disease during the first year of employment has remained at about 10% since the mid1980s. This compares with an incidence of 37% in the early 1980s. The reduction in incidence and its maintenance at a lower level is thought to be due to the introduction and management of improved engineering controls, working practices, and educational programmes designed to reduce exposure to allergens from laboratory animals. The underlying incidence of immunological sensitisation to animals ( Two of these prospective studies also investigated the influence of one or more atopic indicators on the development of ALA.26 In both of these studies, it was concluded that the exclusion of people with atopy from working with animals could not be justified, as for every case of ALA that would theoretically be prevented, at least three people who would never develop the problem would also be denied employment.
ment.5 In the second, the "first year incidence" of ALA fell from 37% in people who started work with animals in 1980 or 1981 to 12% in those who started in 1984.' This reduction coincided with the introduction of new working practices and engineering controls designed to reduce potential exposure to allergens. A prospective study of 69 workers exposed to animals in a United States government research laboratory found a similar incidence (13%). 2 Two of these prospective studies also investigated the influence of one or more atopic indicators on the development of ALA.26 In both of these studies, it was concluded that the exclusion of people with atopy from working with animals could not be justified, as for every case of ALA that would theoretically be prevented, at least three people who would never develop the problem would also be denied employment.
At ICI (now Zeneca), since the mid-1980s there has been a coordinated process to try to maintain or reduce further the incidence of ALA by means of improved engineering controls and the use of personal protective equipment as well as by health surveillance and educational programmes. We report one outcome of this, namely the incidence of ALA during the first two years of employment in a group of 200 scientists and technicians recruited by ICI since the last study (from [1987] [1988] [1989] [1990] ). The paper also considers the influence of atopy and of pre-existing sensitisation to laboratory animals on the development of ALA. Life table methods were used to calculate cumulative incidence at one year and two years. The cumulative incidence at one year was obtained as follows: cumulative incidence at one year = cumulative incidence at six months + ((100 -cumulative incidence at six months) x incidence at six months to incidence at one year). The cumulative incidence at two years was obtained in a similar manner. Incidences over the three periods, zero to six months, six months to one year, and one year to two years were derived from the subgroups of the study population that were followed up over those periods.
The accuracy of a predisposing factor was defined as follows: accuracy = prevalence of factor x positive predictive value + ((100 -prevalence of factor) x negative predictive value)
Results
INCIDENCE OF ALA Figure 2 shows the results of the study. Of the 218 people who completed a minimum of six months work with animals, nine reported at the beginning of their employment that they had allergic symptoms associated with exposure to animals. These people were confirmed as sensitised to one or more laboratory species (guinea pigs, mice, rabbits, or rats), by skin prick tests or RASTs, or both. At the next two assessments, three months and six months after the start of employment, none of these nine could be confirmed as allergic to laboratory animals, as either their symptoms or their immunological status or both were not retained, but two were confirmed as having ALA at one year. None of the nine was followed up beyond a year and three were not followed up beyond six months.
At six months, a further eight people were confirmed as having developed ALA, giving an incidence of 4 0%. Between A weakness of our study was the decline in size of the study population, particularly after one year. The reduction in numbers of subjects followed up between six months and one year was due to the departure of employees on temporary contracts. The decline in study population between one year and two years was due to a number of factors, including lack of compliance with the study protocol, staff moving to positions that did not involve exposure to animals, and staff leaving employment. Only one person is known to have left the survey because of the development of ALA.
Nevertheless, taken together these studies suggest that ALA tends to develop in a mild form during the first few years of occupational exposure to animals, and that its incidence (and perhaps also its severity) can be controlled by the introduction of appropriate management controls. Neither study considered the effect of previous exposure to animals and there was no attempt made to measure actual or potential exposure to allergens. Although several groups have attempted to estimate exposure to animals by measuring concentrations of airborne allergens (recently reviewed by Gordon et aFl), interpretation and comparison of the data are very difficult. The techniques used to capture and measure the allergens have varied sufficiently to give rise to large (and probably, therefore, artefactual) variations in measured allergen concentrations. Also, there are many different allergens derived from animals. Thus, for example, in rat urine there are two main allergens; Rat n IB (also known as a-2,u-globin) and Rat a IA (prealbumin).8 In mouse urine, the main allergen is Agl (also called prealbumin) but another important allergen Ag3 is found in mouse dander. 9 Allergen load in the atmosphere is also highly dependent on stock density, air circulation, and humidity and measurements of room concentrations of allergens can significantly underestimate the levels generated locally-for example, during the handling of an animal, and hence underestimate potential exposure. Therefore, for many scientists and technicians, particularly those who are exposed to several different laboratory animal species and who perform a number of different tasks with the animals, measurements of potential exposure with filter capture and analysis techniques are probably of limited value. Indeed, this was judged to be the case both for the previous studies of ALA at ICI and this study.
It is thus still an assumption that the reduction in the incidence of ALA at ICI during the period from 1980 to 1984,6 and the maintenance of this lower incidence in recent years, reported here, is due to the introduction of measures designed to reduce exposure to ani- (fig 4) . This confirms the conclusion that the exclusion of atopic people is difficult to justify.2 6 Perhaps not surprisingly, pre-existing sensitisation to laboratory animals also showed a strong positive association with the development of ALA, the relative risk being up to 8.
The exclusion of sensitised people would have resulted in only 13% incorrect decisions after two years (table) .
Almost 50% of the sensitised people who would have been excluded would not have developed ALA after two years of exposure. Combination of sensitisation with atopy made little difference to the predictive value.
We think that these findings confirm the view that skin prick tests (and possibly also RAST analysis) usefully contribute to the medical assessment before employment. When atopic people and those already sensitised to laboratory animals are identified, they can be advised of their increased chance of developing ALA, particularly early in their work with animals, but they should not necessarily be excluded from this type of work. Consideration should be given to rejection of people who have a history of ALA, chronic skin disease, asthma, or other cardiorespiratory disorders, as these conditions do seem to make people much more susceptible to the induction or consequences of ALA than either atopy or the presence of IgE antibodies to laboratory animal allergens. '2 13 
